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5. (4 pts.) Consider the following differential equation:

y(4)(t) —7y"(2) + 19 y'(t) — P3y(t) =0 l\:‘\ed\ \/\ON\bﬁ "
Then general solution is given by: Cd{\ﬁ‘\l‘l\\ C‘.é )

- @ c1 + cp et + c3 €3 cos(2t) + ¢4 e3F sin(2t), =0, i =1,2,3,4, arbitrary.
(B) ¢ +cyet +cze? cos(3t) + ey €* sin(3t), ¢; =0, i =1,2,3,4, arbitrary.
(C) c1+ cael + c3 e cos(4t) + ca€® sin(4t), ¢; =0, i =1,2,3,4, arbitrary.
(D) ¢ +cae® + cye® cos(4t) + cq € sin(4t), ¢; =0, i = 1,2,3,4, arbitrary.
(E) cit+coe® +cyet cos(3t) + cae? sin(3t), ; =0, i =1,2,3,4, arbitrary.

Solution. The auxiliary equation

m*—=7Tm>+19m? - 13m =0

has the the obvious roots m = 0 and m = 1. It can be factorized as \’l,é;l
._;/lﬂ\
m(m—1)(m?—6m+13)=0 or m(m—1)(m—3)>+2%) =0 \ \b
The roots are thus m = 0,1,3 & 24 (all simple). The general solution has thus the form \’—Sj,
")1
y(t) = ¢ 4 cp e’ + ez ¥ cos(2t) + ¢4 €* sin(2t),
where ¢;, i = 1,2, 3,4, are arbitrary. W (,N\'\\ L MTL/L)M Y “\f
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2. (4 pts.) Find the general solution of the differential equation

\neoe homed).

Col\ﬁl\* C o@ .

y© — 248 4y =0,

The answer (where Cy, ..., Cg denote arbitrary constants) is:

(a) y(z)=Cre*+ Cre™™ 4+ C5 cos(z) + Cy sin(z) + Cs z cos(x)
+Cs x sin(z).

@ y(z) = Cre® + Cyze® + Cye™4/? cos(—g‘/3 z) + Cy e™%/? sin(@ )
+Csze™®/? cos( L ) + Cs w e~/ sin(£ z)

(c) ylz)=Cre®+ Coae® + Cye /2 cos(? T) + Cy e72/2 sin(‘/Tg z)
+C5 €% cos(L z) + Cg /2 sin(42 z)

(d) ylz)=Cire" +Coze® + Cse%? cos(2z) + Cy e™*/?sin(2 )
+Csxe™/? cos(2x) + Csz e~/ sin(2 z)

(e) ylx)=Cre®*+Chze*+Cie*+Cyze™™
+Cy e~%/? cos(@ z) + Cge*/? Siﬂ(@ E)

M=\ Yook (-1 = W ~3m X
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7. (3 marks) Consider the following Boundary Value Problem

y' =ky
y(0) =y(2m) =0

For what value of k does the BVP admit a non-trivial solution?

(a) k=1

[

(c) k=0
(d) k==

(e) k=4 3
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Part II: Provide all details and fully justify your answer in order to receive

credit.

W= \*X 6. (10 pts.) Compute in explicit form the solution of the initial value

= X}"X roblem
é\'\ ’ {(Hm?‘)y’—Q(:E)y=m(1+$2)26””7 L \neog . L}Nzos\
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